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INTRODUCTION 
1.1 OBJECTIVES 
The report gives a brief synopsis of work carried out 
during the second year of a four year ecological study sponsored 
jointly by the Thames Water Authority and the Central Water 
Planning Unit. It assumes some familiarity with the investi-
gation carried out on the River Lambourn during the preceding 
three years which was sponsored jointly by the Thames Conservancy 
and Water Resources Board (immediate predecessors of the present. 
sponsoring organisations). The present four year project 
incorporates three main objectives. First, a detailed ecolog-
ical study of the River Kennet and its tributaries above Kint-
bury is needed in relation to the second phase of the Thames 
Water Authority's groundwater pumping scheme. Secondly, it is 
important to determine whether the data obtained for the Lam-
bourn and the Winterbourne are representative of chalk streams 
in general. Thirdly, a preliminary investigation of a limestone 
stream is desirable for future reference. 
1.2 STAFF AND ORGANISATION 
During the year the team lost the services of three 
founder members. Dr Hiley resigned to take up a post with the 
Yorkshire Water Authority at the end of October; Mrs Cameron 
moved away from Reading at Christmas; and Dr Scorgie left 
in July to join the Institute of Terrestrial Ecology. Each 
of them had spent over four years with the team and had made 
notable contributions to the research programme. 
The beginning of October saw the return of research 
students to the project. Mr Paton is carrying out a 
detailed study on mayflies of the family Baetidae. Miss Mitchell 
started a study of Chironomidae but decided to leave at Christmas 
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and she was later replaced by Mr Drake. 
Mrs Cameron was replaced by Mr Cooling who had just 
completed an M.Sc. course on the Biology of Water Management at 
the University of Aston. Mr Rufus joined the team on a half-
time basis in January and is stationed at the Freshwater 
Biological Association River Laboratory. He graduated from the 
University of Southampton in 1974 and had spent four months 
working with Dr Berrie on other aspects of river ecology which 
he continues to do with the other half of his time. The vacancy 
caused by Dr Scorgie's departure has been filled by the appoint-
ment of Mr J. P. Cropper who graduated from Liverpool Polytechnic 
in 1975. He will take up the post on 1 October. 
Mr G. P. Green, who left the team in December 1973, has 
almost completed his thesis on The Food and production of the 
bullhead, Cottus gobio L., in the River Lambourn. Dr Berrie con-
tributed a paper on Detritus, micro-organisms and animals in 
fresh water to the British Ecological Society Symposium on the 
Role of Aquatic and Terrestrial Organisms in Decomposition Pro-
cesses which was held at Coleraine in April. An exhibit showing 
the scope of the ecological studies on the Lambourn and the Kennet 
was prepared for the Open Days at the River Laboratory in May 
and was inspected by a large number of visitors. 
1.3 LABORATORIES AND EQUIPMENT 
The Department of Zoology has kindly made available a 
third small research laboratory which is being used by the two 
research students. The only serious problem has been per-
sistent breakdowns in the constant temperature rooms which have 
resulted in experiments being destroyed and a tendency to cur-
tail studies requiring these facilities. 
The large field research programme during this year 
has resulted in extensive use of vehicles. The Land Rover and 
the Crewbus have both continued to provide good service and 
covered a total of almost twenty-one thousand miles. In addition, 
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River Laboratory vehicles and private cars were used giving 
a total working mileage well in excess of twenty-seven thou-
sand during the year. 
l.4 ACKNOWLEDGEMENTS 
We are again indebted to several members of the staff 
of the Thames Water Authority and the Central Water Planning 
Unit for help with various aspects of the project. We are 
also grateful to the Southern Water Authority and the Wessex 
Water Authority for help in obtaining access to the Candover 
Stream and the River Wylye respectively, and for allowing us 
to co-operate with their own biological studies on these rivers. 
Mr P. Soulsby (SWA) and Mr J. H. Greenwood (WWA) have provided 
valuable help in finding suitable sites, liaison with land-
owners;, provision of temperature and flow records, and some 
aspects of the sampling programme. Major J. C. Walker (Sutton 
Veny House) kindly allowed us to establish our site on the 
River Wylye at Norton Bavant. 
On the Lambourn, the Piscatorial Society and Mr 
J. Gladstone (Donnington Grove) have continued to allow us 
regular access to the sites at Bagnor. Mr G. Wallis and 
Mr F. Stallwood kindly allowed us to establish a new study 
site at Weston. We are also grateful to several landowners 
for continued access to the Winterbourne. 
On the Kennet we are indebted to the Littlecote 
Estate and the Savernake Flyfishers for continued access to 
our major sampling sites. Once again we have received valuable 
co-operation from the respective keepers, Mr D. Macer-Wright 
and Mr D. Lofts. Mr R. D. Lawson has continued to help us 
in various ways both at Bagnor and at Savernake. 
On the Dun we are grateful to the Hungerford Town 
Fishery for access to their water and to Mr E. L. Davis for 
his co-operation at this site. 
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The Freshwater Biological Association has supported 
the project by providing a study site on the Bere Stream, 
laboratory facilities in the River Laboratory at East Stoke, 
assistance in the field and transport, Most of the work on 
the Wylye and the Bere Stream has been carried out by Mr Rufus 
from the River Laboratory. Without this help it would have been 
extremely difficult to carry out such a full programme during 
the year. 
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RESEARCH PROGRAMME 
2.1 GENERAL REVIEW 
Field work has occupied a central position over 
the past twelve months. Almost all the field programmes in 
operation during 1973-74 have been continued and this year 
three new study sites have been set up, two of which are out-
side the Thames catchment area. This extension to the field 
programme has been made in connection with a comparative 
study of the macrophytes and invertebrate communities on a 
number of chalk streams in southern England. This forms the 
major new area of work in this year's programme. Less time 
has been available for laboratory work than in previous years, 
and this has resulted in a considerable accumulation of 
invertebrate material awaiting processing. Another substantial 
programme of invertebrate sampling will take place during 
December 1975 at all the chalk streams included in the com-
parative study. After that field work will be reduced to 
enable laboratory processing and analysis of data to resume 
a more balanced position in the research programme from 
January 1976 onwards. 
The field programme falls under four main headings, 
each of which will be outlined in later sections. The pur-
pose of this general review is to place them in perspective 
and indicate areas where significant progress has been made 
in laboratory processing and analysis of the data. 
Weekly visits are made to all major sites (Figure 
1) by members of the team at Reading University (Bagnor 
and Weston Farm on the Lambourn, Littlecote and Savernake 
on the Kennet and Freemen's Marsh on the R. Dun), at the 
River Laboratory (R. Wylye and Bere Stream) and by a Southern 
Water Authority biologist (Candover Stream). The physical 
data collected during these visits are outlined in 2.2. 
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The second area of field work is on the R. Lam-
bourn. Here our surveillance programme at Bagnor (macro-
phytes, invertebrates and fish) and on the Winterbourne 
Stream (photographic surveys and fish) continued and the 
monthly Lambourn longitudinal survey (17 sites) was com-
pleted in December 1974. An additional study site was 
established at Weston Farm. The dominant macrophyte here 
is Callitriche and this contrasts well with the two sites 
at Bagnor, where Ranunculus dominates on the unshaded section 
and Berula is the most important species on the shaded site. 
The Weston Farm site gives us the opportunity of determining 
whether the upper part of the perennial section of the 
Lambourn differs markedly in invertebrate species compos-
ition and abundance from Bagnor and also provides us with 
an additional site for the 12 month programme in which a 
number of chalk streams are being compared. 
Studies on the R. Kennet (major sites at Little-
cote and Savernake) and its tributaries (subsidiary studies 
on the R. Dun, Og, Aldbourne and the Kennet above Marlborough) 
have retained a central position in the programme. Con-
siderable difficulties have been experienced on various 
occasions with the macrophyte mapping, invertebrate sampling 
and electric fishing on the main river at Littlecote and 
Savernake. These were mainly due to the greater depth, 
current speed and turbidity in winter, compared to the 
Lambourn at Bagnor. In addition heavy weed growth at 
Littlecote in early summer resulted in very high water levels 
during the sampling period in June 1975. This necessitated 
some new design features being incorporated into the 
modified Surber sampler to enable the apparatus to operate 
when completely submerged in the river. High turbidity 
at Savernake, caused in part by work on the Og at Bay Bridge 
(Ogbourne drainage scheme), was responsible for a break 
in the sequence of mapping in the winter of 1974-75, whilst 
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at Littlecote high discharge resulting in turbid and fast 
flowing water also restricted the field programme in midwinter. 
This provided an opportunity for the processing and analysis 
of some samples taken in the summer of 1974 and, in particular, 
led to significant progress in the processing of the macro-
phyte mapping data. The maps, which give detailed information 
on the habitat types occurring on the sites, are now punched 
on to computer cards for an assessment of the overall importance 
of each habitat type and to determine the changes occurring 
from month to month. Although extra sites have been mapped this 
year, it has been possible to transfer the data to cards so that 
the computer can keep our records up to date. Considerable 
progress has been made in transferring the maps from previous 
years on to cards. 
Early in 1975 the fourth section of the field pro-
gramme, the comparative study of chalk streams, was initiated, 
and three new sites were established. The sites chosen were at 
Weston Farm on the Upper Lambourn, Norton Bavant on the R. Wylye 
and Bere Heath on the Bere Stream. These three, taken in con-
junction with the six sites under surveillance on the Lambourn, 
Kennet and Dun and two sites on the Candover Stream which were 
established by Southern Water Authority biologists, formed the 
basis of our 11 site comparative survey for the 12 month period 
April 1975-76. Two weeks of intensive sampling of the 11 sites 
was carried out at the beginning of June to provide a sound 
basis for comparison of the invertebrate communities on all the 
major habitats occurring on each site. A similar operation 
will be carried out in December 1975. Throughout the year, 
sorting and identification of invertebrate samples has continued 
whenever time permitted and considerable effort has been expended 
on examining different ways of describing the invertebrate 
communities and making comparisons in time and between sites. This 
work is now yielding some promising results, which should offer 
useful techniques for the analysis of the data being collected at 
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the 11 study sites. 
At the beginning of September 1975 a group pumping 
test started in the Upper Lambourn valley in connection with 
Stage I of the Groundwater Pumping Scheme. The ecological 
effects of this test on both the intermittent and perennial 
sections of the Upper Lambourn will be the subject of a 
separate report. However, it is worth recording that the 
planning, inspection of suitable study sites, recruitment of 
additional personnel, together with one month's field work 
came within the time span of this report. The information 
collected month by month during the Lambourn longitudinal 
surveys in 1974 proved particularly useful in providing us 
with a detailed account of the drying up of the intermittent 
section in 1974 for comparison with the sequence of events 
which took place during the test period. 
The two research students have been pursuing indepen-
dent lines of research of their own,, and a brief resume of 
their work is given in a separate section at the end of this 
report. 
2.2 PROGRAMME OF WEEKLY OBSERVATIONS 
The 1973-74 report mentioned weekly observations 
carried out on six study sites (two each at Bagnor and Saver-
nake and one each at Littlecote and the R. Dun in Freemen's 
Marsh) to obtain a fuller understanding of the factors res-
ponsible for seasonal changes in the habitats on the river 
beds. These visits have been continued and are used to collect 
physical data (e.g. temperature regime using thermographs, 
water depth, observations on turbidity) and also to obtain 
detailed information on the growth, recession and management 
of the macrophytes. Semi-quantitative, timed collections of 
mayfly nymphs have been continued also to provide information 
on the degree of synchrony of the emergence patterns of all 
the common species occurring at each site. From April 1975 
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onwards the weekly mayfly collections and observations on 
Macrophytes were extended to Weston Farm, Norton Bavant, Bere 
Heath and one of the Candover sites (C ) as part of the 12 month 
comparative study of chalk streams. 
2.3 STUDIES ON THE RIVER LAMBOURN AND WINTERBOURNE STREAM 
This section of the report falls into three parts, 
as indicated in Table 1. It includes long-term observations 
at Bagnor, completion of the longitudinal survey along the R. 
Lambourn and long-term observations on the Winterbourne Stream. 
At Bagnor, mapping of the shaded and unshaded sites 
continued without interruption throughout the 12 months, despite 
high water levels which became established in the winter and 
extended to June 1975 mainly as a result of the spectacular 
early growth and flowering of Ranunculus on both sites. The 
shaded site, traditionally dominated by Bevula, was overgrown 
by Ranunculus in June and July but a substantial weed cut on 
both sites in mid-July held it in check for the latter part of 
the summer. The invertebrate programme was restricted to 
quantitative sampling of the three most important habitat types 
on each site in December 1974, but all five habitat types were 
sampled in June 1975 for the stream comparison programme. 
Laboratory processing of all samples for June and December 
1971, 1972 and 1973 is complete, so it is now possible to look 
for trends in the fauna over a period which ended in conditions 
of drought. Processing of the June and December 1974 samples 
is underway and results from these will give information on 
the response by the fauna to conditions of increased discharge. 
Electric fishing for trout and grayling was carried 
out at the three population sites and the Farm site at Bagnor 
in October 1974. Thus it provides information on the numbers 
and size structures of both species after the Piscatorial 
Society had fished the water for one season, following a period 
of three years when no dry-fly fishing had taken place. The 
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annual bullhead fishing on two sites also took place in October 
1974. 
A longitudinal survey of the R. Lambourn was initiated 
in March 1974 with the objective of describing some of the 
biological features of the river at 17 sites along both the 
perennial and intermittent sections of the river in order1 to 
assess the applicability of the detailed work undertaken at 
Bagnor. The survey concentrated attention on the growth 
patterns and distribution of the macrophytes and was completed 
in December 1974 after the cycle of drying up of the inter-
mittent section, followed by the breaking of the springs, had 
been observed in early winter. When it became clear that macro-
phyte growth was taking place unusually early on the two sites 
at Bagnor in spring 1975, a single Lambourn longitudinal survey 
was carried out in May 1975 to establish that this was occurring 
along the entire length of the river. A second survey in July 
1975, limited to the upper ten sites, was used to provide infor-
mation on the condition of the Upper Lambourn prior to the onset 
of the pumping test at the beginning of September. 
On the Winterbourne Stream limited observations have 
been maintained with photographic surveys in January and 
April 1975 and annual census work on the bullhead and trout 
populations. The October 1974 bullhead fishing at the site 
at Kimbers, just within the perennial zone, yielded the highest 
densities of fish (15.7 m-2) recorded at any site in October 
this year. The August 1975 mark-recapture fishing for trout 
on the Winterbourne also revealed a higher population than in 
the previous year. There was evidence of good 0+ and 1+ year 
classes and the population appears to be recovering from the 
low population level which coincided with the period of drought 
in 1973. In addition, there are more indications of movement of 
trout (and also some grayling) from the Lambourn into the Winter-
bourne this summer, and one Lambourn marked fish was observed 
above the duck flighting pond which is located on the stream. 
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2.4 STUDIES ON THE RIVER KENNET AND ITS TRIBUTARIES 
2.4.1 Littlecote 
The winter of 1974-75 gave the first experience of 
winter conditions in a chalk stream substantially larger than 
the R. Lambourn at Bagnor. The latter is notable, even 
amongst chalk streams, for its stable flow regime with the 
peak winter discharge coining as late as March. This enabled 
field work to proceed uninterrupted throughout the winter on 
the Lambourn but this proved impossible on the Kennet. High 
turbidity from December 1974 to February 1975, coupled with a 
substantial increase in discharge and high water levels, pre-
vented monthly mapping and the bimonthly invertebrate and 
fishing programmes from taking place. However, weekly obser-
vations on the river and its macrophytes were made throughout 
this period and changes in the distribution of weed beds at the 
end of the winter can be seen by a comparison of the maps for 
November 1974 and March 1975. 
The 100 metre study site at Littlecote retained the 
characteristics observed last year in having Ranunculus and 
gravel occupying over 90% of the substratum throughout the 
year. Growth of Ranunculus was spectacular in April and May 
1975, when the area of river bed covered by Ranunculus increased 
from 36 to 73% (cf 47-68% in 1974). This was at least partly 
responsible for the high water levels recorded at the end of 
May and the beginning of June 1975, which necessitated further 
modifications to the sampler. In 1974 three weed cuts took 
place in May, June and September respectively, whilst in 1975 
only a single weed cut was carried out in June. Despite these 
differences in management it is notable that the weed reached 
its maximum area in August of both years (74% in 1974 and 
84% in 1975), after which the area decreased due to degener-
ation and subsequent rip-out of weed. In 1974 the weed cut 
in May did more to facilitate fly fishing than to hold back 
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the growth of Ranunculus, whilst the September cut was essentially 
an operation to remove degenerating weed which would probably 
rip-out naturally in due course. In both September 1974 and 1975, 
the weed beds which remained healthy were those that were cut 
hard in midsummer (June), whilst the degenerating weed beds were 
those that had been left to grow through this period. Midsummer 
weed cutting policy was therefore of considerable importance in 
determining the pattern of weed beds remaining during the sub-
sequent autumn and winter. 
The bimonthly sampling programme for invertebrates 
progressed smoothly, with both Ranunculus and gravel being sampled 
on each occasion, except during the period of high discharge 
in winter. Many of the samples taken from June 1974 onwards 
remain to be analysed, but limited series of samples for June 
1974 and June 1975 have been sorted and identified including a 
set comparing the invertebrate fauna in cut and uncut weed beds 
in June 1974. 
In October 1974, 600 1+ brown trout (mean size 
approximately 25 cm) were stocked into the Kennet at Littlecote 
to build up the breeding stock. Pan-jet marks were made on 
549 of these fish to aid subsequent recognition and 100 of them 
were released within our fishing site. 
The electric fishing operation in October 1974 caught 
39 of the recently stocked trout in addition to 44 wild trout 
and 41 grayling. This was the first occasion on which wild 
trout outnumbered grayling, despite the removal of grayling on 
each fishing operation at the request of the keeper. In addition, 
8 0 rainbow trout were caught, but it was later discovered that 
these were almost certainly stocked fish rather than the product 
of natural spawning. The condition of the river precluded 
fishing in December 1974 and February 1975 and deep water due 
to heavy weed growth prevented the operation in June 1975. 
In April, only a single fishing was carried out, instead of a 
double fishing on the same site, due to the difficulty of 
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fishing in deep water. In August 1975 normal fishing was 
possible again after a substantial drop in water levels. On 
each occasion trout continued to outnumber grayling, although 
evidence of the fish stocked in October 1974 was slight, with 
only three marked fish recorded in each of the April and August 
1975 fishings. 
Electric fishing for bullheads was carried out on two 
sites (gravel and Ranunculus) in October 1974 as part of a 
larger programme to maintain records of the. population levels 
of this species on a number of sites. Mean densities of 14.2 
fish m-2 (Ranunculus) and 5.6 fish m-2 (gravel) were recorded 
which compares favourably with the results obtained at Savernake 
(2.0 fish m-2 on gravel) and the R. Dun (2.1 fish m-2 on gravel). 
2.4.2 Savernake 
The second major sampling area on the Kennet is located 
at Savernake where detailed studies on the macrophytes and 
invertebrates are carried out at two sites. The upstream 50 
metre section is the faster flowing and shallower of the two. 
In 1974 Ranunculus dominated the site with Schoenoplectus as 
the only other macrophyte which occupied a significant area of 
the river bed. In contrast the lower site, which is slower 
flowing and deeper, supported a dense stand of Schoenoplectus 
with Ranunculus occupying a subordinate position. Turbidity 
due to engineering work in the Og Valley prevented mapping in 
November and December, whilst high discharge coupled with tur-
bidity had the same result in February. However, it is clear 
from mapping carried out in October, January and March that 
changes during the winter were slow and progressive on these 
sites and monthly mapping was not crucial to a full understanding 
of changes occurring during this time. 
Two general points emerge from the macrophyte data 
as worthy of note in this synopsis. The first is the extreme 
stability of the Schoenoplectus on each of the two sites. 
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Between October 1974 and September 1975 it retained its dominant 
position on the lower site with 57-66% cover, whilst on the upper 
site it fluctuated within 20-26% cover. Thus it offers a habitat 
for invertebrates throughout the year and is not subject to sudden 
increases in area with consequent need for repeated weed cuts. 
This is in marked contrast to the growth pattern of Ranunculus, 
and leads to the second point. In 1974 Ranunculus started to 
increase its area from the time when records began, reaching 
its maximum cover in August on both sites, and it had begun to 
decrease by September as at Littlecote. During September 1974 
a severe weed cut was carried out without warning and the appear-
ance of the sites was altered substantially. In the spring and 
early summer of 1975, up to 27 swans were seen feeding on the 
Kennet between Durnsford and Stitchcombe Mill and it was apparent 
that they were feeding predominantly on the Ranunculus. Grazing 
pressure was so great that the area of Ranunculus did not start 
to increase until July on the upper site and August on the lower 
site. Hence, it was only in August 1975, when Ranunculus had 
increased to over 30% on the upper site, that it became more 
important than Schoenoplectus on a site where in 1974 it domi-
nated throughout the summer. The combined effects of the weed 
cut and the swans seriously altered the normal pattern of macro-
phyte growth on these sites. The fish were also affected, 
presumably by the loss of cover, and the invertebrate fauna 
may well have reacted to the removal of much of the habitat 
normally occupied. Due to the very poor growth of Ranunculus 
in the summer of 1975 there was no need for a weed cut in June, 
as in 1974. Instead, the Schoenoplectus, which produced many 
aerial shoots was left until the beginning of August when it 
was cut back, whilst the Ranunculus was left to grow. 
Quantitative sampling for invertebrates has proceeded 
on a bimonthly regime. Five samples were taken on all important 
habitat types on each occasion, as at Littlecote, but sampling 
in December 1974 and February 1975 had to be abandoned due to 
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poor visibility and high discharge. Processing has been restricted 
to June 1974 so far, for which five samples each have been 
examined from Ranunculus and gravel on the upper site and from 
Schoenoplectus and gravel on the lower site. 
The main electric fishing programme for trout at 
Savernake was not affected so adversely by difficult water 
conditions as at Littlecote. Only the February 1975 fishing had 
to be cancelled. 
Although two fish stocked in 1974 were recorded during 
the December 1974 fishing, none was seen during the fishing 
operations in 1975. Unless some of these fish are reported in 
the 1975 fishing returns we have no evidence of stocked fish 
surviving the winter. The upper fishing site, which had a good 
cover of Ranunculus in 1974 was almost devoid of weed in April 
and June 1975., and it is thought that the lack of cover may have 
been responsible for fish moving out of the site, resulting in 
low catches during the year compared with 1974. Catches at the 
lower fishing site were affected by the weed cut in September 
1974 but, being dominated by Sahoenopleatus, this site was not 
affected so badly by the grazing pressure of the swans on 
Ranunculus. 
As an adjunct to the fishing programme, we received 
some useful information on the fishing returns for 1974 from 13 
members of Savernake Flyfishers. They gave details of 99 fish 
caught, 29 of which were stocked fish which we had marked in 
1974. 
Two trout stocking operations took place in 1975. 
The first was in late May when 71 fish were marked and stocked 
into the section between Stitchcombe and Durnsford. Five of these 
were recaptured in the June fishing and only two in the August 
fishing. A further 32 rainbow trout were marked and stocked 
into the river in late July, but none was caught in the August 
electric fishing. The 1975 fishing returns may help to establish 
whether a high proportion of these fish are removed soon after 
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stocking or whether they were lost to the fishery. 
A bullhead survey on a gravel site in October 1974 
gave a density of 2.0 fish m-2, a figure considerably lower 
than comparable ones for Littlecote, but. similar to the result 
obtained on the R. Dun in Freemen's Marsh. 
2.4.3 River Dun in Freemen's Marsh 
The limited programme established for this site in 
1971 has been maintained. Weekly observations were made at the 
mapping site and a full mapping operation, comparable with June 
1974, took place in June 1975. A sequence of photographs of 
the site was taken also for comparison with June and September 
1974. The mapping was followed by intensive sampling for the 
stream comparison programme. Soon after this a substantial weed 
cut took place (19 June) and since then the remaining weed has 
suffered from overgrowth by Cladophora and a build up of detritus. 
A bullhead survey and an electric fishing operation for 
the larger fish (trout, grayling and pike) took place in October 
1974. The fishing site chosen was 180 metres in length and, 
although it produced some large fish (rainbow trout of 1979 gm 
and grayling of 903 gm), the total number of trout (31) and 
grayling (17) was relatively low. Twelve pike (including four 
0 fish) were taken also and their high numbers relative to the 
numbers encountered on the Lambourn and Kennet may be accounted 
for by the close proximity and linkage of the R. Dun to the 
Kennet and Avon Canal. 
2.4.4 The Aldbourne, Og and Kennet above Marlborough 
This year's investigations have supplemented the 
background data obtained by the photographic surveys carried out 
in 1974. Following the methodology used in the Winterbourne 
Stream Invertebrate Survey in 1972, five minute pond-net samples 
were taken at all the site used in 1974 on these three winterbournes. 
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One or two groups of invertebrates remain to be identified 
but the main results of this survey are available and are proving 
of interest in illustrating the relationship between the inverte-
brate species present in a winterbourne and the length of time 
for which it is dry in summer and autumn. A comparison of the 
fauna of these three winterbournes and the Lambourn Winterbourne 
may offer some clues to the changes likely to occur in the fauna 
of an intermittent stream if the dry period in summer is extended 
by the operation of a groundwater pumping scheme. 
2.5 COMPARATIVE STUDY OF CHALK STREAMS 
It is important to know the extent to which findings 
obtained on one chalk stream have relevance to other chalk streams 
which appear similar on superficial examination. If this point 
is not established, then generalisations made on the basis of 
results obtained on the Lambourn and Kennet may prove invalid. 
Monitoring the changes at 11 sites encompassing a number of 
different chalk streams over the same 12 month period may enable 
us to pinpoint some of the environmental factors responsible for 
both the similarities and differences recorded during the period 
of study. 
The programme has three elements. First, monthly 
mapping (on Candover bi-weekly in summer) to document the growth 
and recession of the macrophytes on 10 sites (R. Dun mapped in 
June 1975 only), thus allowing between and within river comparisons 
to be made. Secondly, a timed collection (five minutes duration) 
for mayfly nymphs taken on 10 sites each week between March and 
November 1975. All samples are searched for mayfly nymphs with 
fully developed and darkened wing buds, which indicates that 
emergence is imminent. The nymphs are then identified, counted 
and comparisons made between the species present, times of peak 
emergence and number of generations occurring on the different 
sites. Mayflies are an important component of the chalk stream 
fauna in summer. They form a considerable part of the diet of 
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trout and are of interest to the dry-fly fisherman. Since 
several species are present, with varied life histories and 
numbers of generations, they appear to be a suitable group 
of invertebrates for comparative studies. The laboratory work 
of picking, identification and collation of results in this part 
of the programme has been undertaken at the River Laboratory. 
The third element in the programme involves an assess-
ment of the invertebrate communities on the major habitats of 
each site on two occasions during the year (June and December 
1975). The collection of the samples plus laboratory elutriation 
and preservation took the entire team almost three weeks in 
June 1975. Table 4 gives details of the samples obtained from 
each site and shows that five samples were taken on each major 
habitat type, except in two instances, when only two samples were 
taken due to limited habitat available for sampling. This set 
of 204 samples will prove most valuable in determining the degree 
to which the various components of the invertebrate fauna are 
confined to particular habitat types across a range of chalk 
stream sites. In addition, by examining the importance of 
different habitat types throughout the 12 month period and 
looking in detail at the invertebrate communities occurring on 
them in both summer and winter, a more balanced viewpoint can 
be expressed on the importance to the ecosystem of the various 
habitats and their accompanying invertebrate fauna. It must be 
stressed that the examination of these 204 samples could keep 
the entire team fully occupied for several months. A similar 
number of samples are due to be taken in December 1975 and the 
backlog which is developing presents a serious problem. 
Prior to this comparative programme, five sites were 
being mapped each month on the Kennet and Lambourn as follows: 
Kennet at Littlecote (1) and Savernake (2) and the Lambourn 
at Bagnor (2). In addition, the site on the R. Dun in Free-
men's Marsh was mapped in June 1974 and weekly observations 
are made on the macrophytes there, although a regular mapping 
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TABLE 4 Habitats sampled in June 1975 on the 11 study sites 
(figures indicate number of samples taken) 
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programme has not been possible. 
The five new sites are described below and also in 
Table 5. Another site on the R. Lambourn was chosen to provide 
information on differences between the Upper Lambourn and the 
sites at Bagnor and to observe the growth and recession of 
Callitriche on a site where it was the dominant species. These 
requirements were met at a site upstream of hatches at Weston 
Farm and, after surveying, mapping began in April 1975. Although 
no weed cutting was contemplated by the keeper, some weed cutting 
by the TWA did take place in August despite requests that the 
site be left. After 1 September discharge in the Lambourn 
increased as a result of the pumping test of a group of five 
boreholes in the Upper Lambourn. Despite these two complicating 
factors, the mapping has yielded valuable information on the growth 
of Callitriche. Zannichellia is also more important at Weston 
Farm than on the less silted sites at Bagnor and on the Kennet. 
The second new site was secured on the R. Wylye at 
Norton Bavant where Wessex Water Authority have been conducting 
a programme of electric fishing as part of a biological investi-
gation into the possible effects of groundwater abstraction on 
the Upper Wylye. A section 50 metres in length was chosen where 
Ranunculus was the dominant macrophyte but on which Zannichellia 
and Oenanthe also occurred in small patches. An active trout 
fishery exists at Norton Bavant and weed cutting was carried out 
by the keeper. The natural growth pattern of Ranunculus was 
affected by a slight trim after the mapping in April and by more 
substantial cuts in May and August which prevented it exceeding 
48% of the river bed in August, but allowed Zannichellia to reach 
its maximum of 30% cover during the same month. 
The third new site was established on the Bere Stream 
where background information on the macrophytes and their 
patterns of growth is available from studies made in previous 
years by the Freshwater Biological Association. The site is 
characterised by early summer growth of Ranunculus followed by 
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Table 5 Mapping and sampling programme on the new study sites 
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overgrowth by Rorippa and bankside vegetation later in the season. 
This small stream is not only of interest for its early growth of 
Ranunculus (maximum cover of 66% achieved in May this year) but 
also due to lack of weed cutting which allows the natural sequence 
of colonisation to be observed. 
Finally, useful co-operation was established with the 
Southern Water Authority on the Candover Stream. Their biologists 
have been mapping two sites since May 1972 using a directly com-
parable method as part of an investigation in connection with the 
Itchen Groundwater Regulation Scheme. The mapping has continued 
through 1975 and, in addition, weekly mayfly samples have been 
taken for us at one of the sites (C2). 
2.6 DETAILED STUDIES ON MAYFLIES AND NON-BITING MIDGES 
During intensive studies on the R. Lambourn at Bagnor 
(October 1970-September 1973) the importance of the Ephemeroptera 
(mayflies) and Chironomidae (non-biting midges) became abundantly 
clear. Time did not allow detailed analyses to be carried out 
at the species level but the following general picture emerged. 
A small number of species of mayflies became numerically important 
in summer and formed a significant part of the diet of trout, in 
addition to being of considerable interest to the dry-fly fisher-
man. By contrast, the Chironomidae were represented by a very 
large number of species (exceeding 100 species in the Lambourn 
and Winterbourne) which offer the possibility of being a valuable 
group of indicator species. Although their small size does not 
appear to make them particularly attractive to trout as food, 
evidence did suggest that trout, grayling and bullhead fry all 
exploit this abundant source of food in spring. 
It seemed important to obtain more information about 
the mayflies and chironomids and the two new research students 
have started detailed studies on them. The work is based mainly 
on the Kennet at Littlecote and Savernake but observations are 
being made on the Lambourn at Bagnor also. 
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Mr Paton's research programme is aimed at an 
understanding of the factors determining the distribution 
and abundance of mayflies with particular emphasis on a 
group of three species of Baetis which are multivoltine. 
A preliminary sampling programme began on the R. Lambourn 
in January 1975 to provide a link with the earlier obser-
vations there. Early attempts to sample on the two major 
Kennet sites were held up due to high discharge and turbidity, 
but a regular programme was started at Savernake in March and 
at Littlecote from May onwards. Quantitative sampling has 
been carried out at Littlecote and Savernake throughout the 
season with sampling intervals as short as one week in mid-
summer. Microdistribution of the different species within 
individual weed beds has received attention and so has the 
longitudinal distribution of species over a half mile section 
of river at Savernake. Adult baetids will lay egg masses 
on flat pieces of wood placed along the river bank in such 
a manner that the female insects can use them to crawl under 
water. Regular removal and replacement of a series of such 
'fly boards' at Savernake has provided egg masses for labor-
atQry studies on development times at a series of temperatures. 
Unfortunately, problems with the constant temperature rooms 
in the Department of Zoology have made serious inroads into 
this aspect of the work. However, it has been possible to 
rear nymphs from some egg masses through to the point where a 
specific identification can be made. Laboratory work during 
the winter will be directed towards the processing and 
analysis of the samples obtained during the summer when life 
history phenomena were taking place so rapidly that pro-
cessing could not keep pace with the rate at which it was 
necessary to sample. 
Mr Drake started his research on chalk stream 
chironomids by familiarising himself with the taxonomy of the 
larvae of this extensive group. Some preliminary sampling was 
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carried out at Savernake and Littlecote during the spring and 
summer. The high densities of larvae encountered, particularly 
on Ranunculus, suggested the need for a smaller sampling unit 
and a new sampler was designed which is capable of taking a 
cube of weed 10 x 10 x 10 cm from any part of a weed bed with 
a minimum of disturbance. A modification of a recently pub-
lished sampler for use on the river bed itself has been con-
structed and will be tested shortly. At present, many larval 
chironomids, and particularly members of the Orthocladiinae 
and Tanytarsini cannot be identified with certainty beyond the 
generic level using the available keys. Emergence traps are 
being used at Littlecote to obtain adults and approximately 
40 species have been identified so far. This method, coupled 
with the laboratory rearing out of abundant larval types 
whose specific identification is in doubt, will indicate the 
species which merit detailed study. Attention is concentrated 
on the chironomid communities associated with Ranunculus 
(Littlecote) and Schoenoplectus (Savernake) and the way in 
which chironomids exploit the changing habitat and food re-
sources available throughout the year. 
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